Mitochondria as the primary site of acetaldehyde metabolism in beef and pig liver slices.
Aldehyde dehydrogenase (ALDH) is the major enzyme involved in the oxidation of acetaldehyde. It has been shown that the liver enzyme is located in both cytosol and mitochondria. It has not been established where the subcellular oxidation of acetaldehyde occurs in species other than rat. Using slices isolated from beef and pig livers and selectively inhibiting the mitochondria enzyme with cyanamide or the cytosolic enzyme with disulfiram, it was possible to address this question. It was found that with both beef and pig liver slices 60% of the oxidation was catalyzed by the mitochondrial ALDH and 20% by the higher Km cytosolic enzyme. The remainder of the metabolism was the result of non-ALDH involvement. Furthermore, any decrease in the level of the low Km mitochondrial aldehyde dehydrogenase activity resulted in a decreased rate of acetaldehyde oxidation showing that its activity governed the rate of acetaldehyde oxidation. These were the same conclusions previously reached using rat liver tissue slices. Thus, it appears that for all mammalian tissue, mitochondria is the primary location of acetaldehyde oxidation.